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ABSTRACT: This article presents the results of development of an optical method 

for measurement of the microstructure of large-drop clouds and fogs. The method 

: and instrument discussed are based on an analysis of information ca the properties 

; of a semidispersive system of cloud and fog drops which is contained in the sec~- 

; tors of the iIndicatrix corresponding to small scattering angles. The instrument 
developed for this purpose is the fleld diffraction structure meter shown in Fig. 
| of the Enclosure. In natural fogs the instrument operates with a modulated 
signal without a suction device, thereby making it possible to realize the basic 

: advantage of optical methods for measurement of the microstructure of fogs: col- 

 cgction of primary information without mechanical distortions of state of the 
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medium. The instrument is designed to measure drops with a radius of 2-40 » and 
minimum concentrations of about 100-50 drops per cubic centimeter, The recording 
of | (B) is accomplished with an automatic PS1-02 electronic potentiometer or a 
K4-51 photorecorder. The error in photometric measurement of the intensity of 
scattered light for minimum light fluxes is 1079 lux Is no greater than 10%. The 
instrument was tested in natural fogs In May 1960 at Voyeykovo. The time expended 
' in obtaining one spectrum was from 30 minutes to | hours this required Introduc- 
_ tion of a special computing device Into the photometer electrical system. The 

| computing device decreases the time for computing | (B), Increases the accuracy 

: of measurement, and In the process of collection of primary information makes it 

a : possible to evaluate the quality of the record of | (B) and its sultabi lity for 

am | subsequent processing. Orig. art. has: 5 figures. 
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Block diagram of the field diffraction structure meter. 

] = light source; 2 - condenser; 3 ~ collimating lens; 4 - chamber; 

5 - suction device; 6 - fan; 7 ~- light detector; B ~ scanning device, 
photometer amplifter; 9 - Instrument control panel; 10 = power source; 
11 = recorder and computing device. 
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AUTIIORS : Shifrin, K.S., and Golikov, VI... | 
TITLE: Determination of the droplet spectrum by the 

small-angle method 


PERIODICAL: Referativnyy zhurnal, otdel'nyy vypusk, Metrologiya 
i izmeritel'naya tekhnika, no.2, 1963, 50-51, 
abstract 2.32.354. (In collection: Issled. oblakov, 
osadkov i grozovogo elektrichestva (Studies of clouds, 
precipitations and thunderstorm electricity), M., 
AN SSSR, 1961, 266-277) 


TEXT: A method is described for determination of the micro- 
structure of clouds and mist from the change in the intensity of 
light scattered at small angles, <A description is also given of 
laboratory apparatus for the realization of this method, The 
light source in this apparatus is a type CBAlW-250 (SVDSh-250) 
lamp with a stabilized supply source. A condenser lens of 9 cm 
focal length is used to direct the radiation from the lamp onto a 
narrow-band interference rilter with 4 = 5460 mi and focus it 


max 
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on an iris diaphragm reduced to a minimum aperture of about 

0.25 mm. A collimating lens with f£ = 20 cm anda diameter of 

6 cm is used to produce a parallel beam of light, It was 
possible to obtain a minimum divergence of 5' with these lens 
parameters, The existing diaphragm ensures the necessary beam 
diameter and limits the amount of light scattered by the lens. 
Plane parallel specimens or containers are fixed ona special 
table immediately in front of the diaphragm. It is followed by 

a further lens with f = 35 cm anda diameter of 5 cm, The 
photomultiplier diaphragm of 1.35 mm diameter is placed at the 
focus of the latter lens and the output of the photomultiplier is 
fed into an amplifier. an cf -2 (SD-2) synchronous motor is used 
for continuous displacement of the photomultiplier and the 
diaphragm over a path of 10 cm, The entire apparatus is placed 
in a room with black walls and ceiling. Auxiliary screens and 
diaphragms are used to exclude extraneous light. With the above 
optics parameters the apparatus has an angular resolution of 

8 = 2.5 - 5' and a minimum angle of approach to the zero angle 
direction of 13'. The indications are read-off froma 
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graduated dial and recorded by a fiCP -ol (PSR-01) potentiometer on 


a chart, 
for plane parallel specimens, 


A complete record of the curve is obtained in 10-15 min 
The results are Sliven of a 


comparison between the small-angle and microphotograpnic methods, 
It is shown that the accuracy of the two methods is 20+25% and 


25-3053 respectively, 
They are; 


The limitations of the methods are enumerated, 
1) the Scattering particles Should not be too densely 
packed so that interference Phenomena may be excluded; 


2) the 


optical thickness of the illuminated volume should be much less 
than 1 in order to prevent secondary scattering for which the 


theory does not hold; 


by the minimum value of Primit 


3) the maximum particle radius is limited 
at which measurements begin, i.e, 


by the radius of the central spot in the focal plane of the final 


lens (in this apparatus Piaaay © 


maximum particle radius ig a 


max 100 p. 


an to radians), 


Hence, the 


4) The minimum 


particle radius determined from exact calculations is found to be 


2. 14 figures. 3 references, 
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{Manual for engineers in the instrument industry ]Spravochnik 
tekhnologa-priborostroitelia. Pod red. A.N.Malova, Moskva, 
Mashgiz, 1962, 988 p, (MIRA 16:2) 


(Instrument manufacture) 
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"|. out.and the results collated. Among the more important: conclusis 

. are the following: 1. Satisfactory wedr-resistance in the géars 
ensuring an operational potential of 2000-3000 hours, 14 posalble 


inane 
‘discussed in the article can be taken as equal to 1500-2000 hours (a od trike 


’ existing steering mechanism potential); 3. Stesring meéchanfam: koa 
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using the chamical-thermal treatment snd modern production me th 
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TITLE: An instrument for measuring particle spectra by the small. angle method 


‘SOURCE: Leningrad. Glavnaya geofizicheskaya observatoriya. Trudy, no. 170, 1965. 
\Issledovaniye radiatsionnykh protsessov v atmosfere (Investigation of radiation pro 


cesses in the atmosphere), 127-139 

4 

ecu? A model of a field instrument for measuring the microstructure of mists "| 

by the small angle method was built at the Main Geophysical. Observatory in 1959-1960. 

{The instrument was tested using aerosol models in the cloud chamber of the High-Al- 
ititude Geophysics Institutst{/Terskol) and in natural mists (Voyeykovo). The spectra 
jtakén with this device ccinelde satisfactorily with those of flow-type collectors | 
jand photomicrographs. The tests made in 1959-1960 showed that fluctuations in the 
spectrum of water drops in space and time make it difficult to evaluate the accuracy: 
of measurements when working with mists. Therefore more detailed studies of the in 
strument were made using artificial aerosol models of known microstructure. These : 


TOPIC TAGS: aerosol, particle spectrum, photometric analysis ra 
ot 
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istudies were made in 1961-1963. The aerosol models and photometric methods are des- 
.cribed. Measurements with a special instrument showed that the photometric data ob- 
‘tained in these tests were accurate to better than 108, reaching 1% in favorable 

- circumstances. The results of tests with plane and volumetric aerosol models are 
lanalyzed and the spectra obtained by optical and photomicrographic methods are com- 
‘pared. It is found that the optical method gives completely satisfactory results. 
‘As a first step toward automatic analysis of the experimental data, the "Ural-l" 
computer was programmed for taking the Spectra of a number of aerosol models. Plans 
jare being made to design an analog or analog-digital computer for automatic analysis 
‘of these data. Orig. art. has: 2 figures, 10 formulas, 1 table. 
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‘TITLE: Improvement of an instrument for measuring microstructure by the small angle 
method 


; SOURCE : Leningrad. Glarmaya geofizicheskaya observatoriya. Trudy, no. 170, 1965. 
|Issledovaniye radiatsionnykh protsessov v atmosfere (Investigation of radiation pro- 
icesses in the atmosphere), 140-148 


i 
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LABSTRACT: The author describes changes made ta improve an instrument for measuring 
ithe microstructure of fogs and eferosols. These improvenents were found te be neces~ 
isary after tests of the inéthtifient in 1959-1961. The accuracy of photometric meas-_ 
urement and the angular resolution of the instrument were improved, especially at | 
small 8B (near 0°), by expanding the range of the scanning rates with respect to B. | 
la set of special cells was made for calibrating the device and for operation with | — 
iplane and volumetric aerosol models. A study of various systems of small-angle pho- 
prometens showed that the overall dimensions of the instrument can be considerably = 
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t : 
lpeduced, particularly if experimental conditions make it possible to limit the range 
‘of particle sizes and concentrations to be measured. A photexraph of the entire de- 
ivice is shown together with a schematic diagram of the power supply unit. The unit 
lis designed for measuring the microstructure of ground-level fogs with a = 2-d0 pW. | 
‘The light beam of the instrument is parallel to within 5', the angular resolution of 
the photometer a = 8-10', the beam diameter is 0.3-3 cm, the maximum angle for cap- ; 
iture of the scattered light by the receiver Bmax = 11°, the total time for recording 
'of the indicatrix may be varied from 1 to 20 minutes, the range of luminous fluxes 
twhich can be measured (ratio of maximum to ninimum Flux) is 10%, the accuracy of 
iphotometric measurement of the indicatrix is from 1 to 10%, focal lengths of the re- 
‘ceiver objective are 12.5, 36, 72 and 93 cm. Other important parameters of the in-! 
istrument are given. The method of calibration and the everation of the instrument 
‘are described. Measurement errors are analyzed. A computer attachment is proposed | 
for reducing time and labor in analyzing the measurement data. The block diagram of 
this device is shown. Orig. art. has: 4 figures, 8 formulas, 
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(Ukraine--Farm mechanization) (Grain) 
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khoziaistve 1 nauke, Moskva, Izd-vo Akad, nank SSSR, 1958. 518 p. 
(MIRA 11:6) 
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(Metallurgy ) (Physical meta llurey) 
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SOV/32-25=9-14/53 
Borisov, VY. Ts, Golixov, VMs, Shcherbacinsaiy, G. Ve 


On the Determination of the Diffusion-Coefficients in 
Polycrystals From Concentration Curves 


PERIODICAL: Zavodskaya jaboratoriya, 1959, Vol 25, Nv 9, pp 1070-1072 (SSR) 


ABSTRACT: Only qualitative evaluations of the experimental results 
obtained can be made since there is no theory as to the 
influence of the grain boundary on the form of the concentration 
curves which are obtained with the different variants of the 
layer analysis method. The present paper desevribes a method for 
the determination of the coefticients of the spatial diffusion 
D and boundary diffusion D, from the curves o2 the farredio- 


activity of the residue. ‘he nethod may be used in such cases, 
where Her eeeb Et isotopes are used in testing, and the 
concentration on the surface of the sample is constant during 
diffusion tempering. By using the scheme of a polycrystal 
described in a previous paper (Ref 1), equation (1) for the 
determination of the concentrate of the diffusing element is 
given. The solution of (1) results according to a suggestion by 
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Whipple (Ref 2) and the integral radioactivity cf the pias 
is determined according to equation (4). Diagrams are 
which were obtained according to the method of the iver ze 
in the investigation of the autodiffusion of Fe in the aie 


ere 
5 
re 


59 : 
Pe-Ni-C by using tho isotope eo~ at 900", anda 
duration of 37.7 hours. There are 1 figure enc 2 
1 of which is Soviet. 


ASSOCIATION: Tsentral'nyy nauchno-issledovatel'skiy insvivut chernoy 


metallurgii (Central Scientific Research Institute of Ferrous 
Metallurgy) 
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TITLE: The Influence of the Consequences of a Phase “ransformation 
Upon Diffusion (Vliyaniye posledstviy fazovogo prevrashcheniya 
na diffuziyu) 


PERIODICAL: Doklady Akademii nauk SSSR, 1959, Vol 125, Nr 4, pp 786-789 
(USSR) 


ABSTRACT; Several papers (Refs 1,2) dealt with the influence exercised 


by the separating surfaces upon the diffusion rate. According 

to the results obtained by these investigaticne diffusion is 
accelerated if the grains of the polyervstal were crushed by 

a preceding phase transformation. The present paper intends 

to carry out a detailed investigation of this phenomenon. The 
test object used was an iron-nickel alloy: Ni 2749 jo; Si 6.02 4; 
vestiges of manganese; S$ 0.01 %; Pevestiges; Al 0,02 %; 
Cu-vestiges; Fe - the remainder, This alloy was chosen vecauge 
at room temperature it may be either in the state with austenite 
structure or in that of martensite structure, In the alloy 
chosen in this case it is possible to investigate diffusion in 
austenite with a varying number of intergranular separating 
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surfaces, The investigations were carried out by means of the 
absorption method (Ref 3) with the radioactive iron isotope 

Qc 
Feo? serving as diffusing element. For the purpose of deter- 
mining the diffusion coefficients in the interior and on the 
boundaries of the grains the kinetic curve ig necessary ~ the 
dependence of the integral radioactivity of the sample on the 
duration of diffusion-annealing. The samples of the alloy to 
be investigated were annealed for 3 houra at 1,200° in order 
to homogenize them. Immediately after annealing one of the 
series of samples was immerged in liquid nitrogen for the 
purpose of producing a martensite structure in them. The other 
sample retained its austenite structure, After this preliminery 
treatment a layer of Fe2? wag sprayed on to the samples of 
both series in a vacuum, and the samples were then subjected 
to diffusion annealing in a temperature interval of from 
700-1,200°, A diagram shows the original kinetic curves, which 
had been plotted with their original martensite- and austenite- 
structure. The radioactivity of the semple su>jected to marten- 
site transformation decreases considerably more slowly than 
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that of a sample which had an austenite structure in the initial 
stute. All curves plotted within the temperature interval of 
from 1,200-800° are of this character. However, at 700° the 
activity of a sample that had a martensite structure before 
annealing decreases more rapidly than that of an austenite 
sample. According to the results obtained by these investiga- 
tions thereis, within a wide interval a difference in the 
diffusion rate of iron in the samples of an iron-nickel alloy 
with different pre-treatment, At high temperatures the diffusicn 
coefficients for the samples of both series are practically 

in agreement. Various possibilities of explaining these 
phenomena are briefly discussed. According to the authors! 
opinion, it is most probable that diffusion is slowed down 

at the separating boundaries which are arranged perpendicular 
to the front of the diffusion. The authors thank Acadenician 

G. V. Kurdyumovfor suggesting that this investigation be 
carried out. There are 3 figures and 5 Soviet referencen,. 
Tsentral'nyy nauchno-issledovate.'skky institut chernoy 
metallurgii (Central Scientific Research Tntite of Ferrous Metaliurgy) 
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AUTHORS; Borisov, V.T., Golikov, vy Mo en Sicherbedinskaiy, Gv. 
TITLE: The Effect of a Separation Houndary on Diffusion in 


Metals 


PERIODICAL: Fizika metallov 2 metallovedenirye, Put) vot bi, No.5, 
pp. 709-715 
TEXT: lt is well known that the diffusion properties (Ret JL: 
p. L, Gruzin, #&.V. Kuznetsov, GV. Kurdyumov, DAN SSSR, 1953, 93, 
No.6} and other properties (Ref.2: Golovchiner, Ya M , Tyapkin,Tu D., 
DAN SSSR, 1953, 93, No.1; Ref.3; Sadovskiy, vy .D | Malvshev, KA, 
Sazonov, 8.G "Thermally induced transformations in steel") of ih 
austenite after a yw?a-y transformation differ Crom the 00 == . 
properties of austenite which has not undergone this transformation 
These differences may remain up to temperatures considerably an 
excess of the temperature of the reverse -'¥ transfornatien As a 
result of these transformations, new separation boundaries appear 
within the austenite grains and are, in fact, the boundaries of the 
original martensite crystals The present authors have investigated 
the effect of separation boundaries within the austenite grains on 
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the self-diffusion of iron in the Fe-Ni (2iy Ni) and Fe-Ni-C (29% Na, 
0.5% C) alloys. The coefficients of self-diffusion were 

determined im specimens subjected to martensitic transformat lon 
(series M) and also in specimens which remained austenitic (serres 

A). The measurements were by the kinetic-absorption method and / 
by the layer analysis method, separating volume diffusion from 7 
boundary diffusion. The isotope Fe-59 was emplored The tempera- 
ture dependence of the volume diffusion determined by the kinetic- 
absorption method is plotted in Fig.l (a - Fe-Mi alloy: - Fe-Ni-Cc 
alloy). In the temperature range 800 to 1100°C, the diffusion 
coefficients of series M specimens, containing division boundaries 
additional to those of the series A specimens, were lower, which 
indicates that the 1ntragranular boundaries have a braking effect 

The general pattern of the results are in agreement with those 
obtained by the authors in earlier work using the laver analysis 
method (Ref,5: Zavodskaya laboratoriva, 1959, No.9) but the 

values obtained by the kinetic-absorption method are somewhat 

higher, In earlier work (Ref,6° DAN SSSR, 195¥, 125. No 4) the 
present authors discussed some of the possible causes af the braking 
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of the diffusion and tt was Sueeested that the most srobable 
reason for this decrease in D was the presence of Saparation 
boundaries oriented perpendicularly to the dipessica ef diffusion 
The present paper gives a theoretical analvsis of thurs problem un 


the case of diffusion of atoms through vacancies Consider a get > 
of planes X,. X, in a cubic latti.e which are paralleb to each 
other and lie at The distance of ..x (Fig 2) Bach atom Lying on 
one of the planes has K nearest lattice sites of which K-2k lie 
in the same plane and k on each of the neighbouring planes tr 
Q\t is the time during which an atom expertens a displacement to : 
one of the two neighbouring planes with a prohabality 1/2. then oH 
it can be shown (Ref 7: S Chandrasekar 'Stochast,1: problems an 7 
physics and astronomy", Russian translation buzz) that tne 
diffusion coefficient 1s given by D (A wit fut Tn the case ab 
of diffusion through vacancies, the dartusten veetrre rent can he iz 
defined as follows It is assumed that the prohabilits of dis- 7 
placement to a neishbourins plane is equal to ahs where 
8 =: kb is the probability tor the presence of a Vacemey among the 
k nearest sites, bis the aveross Coneentratran of Vacances 
Card 3/9 
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Within the lattice and 1/7 is the averave activation Prequeney 

Next, using the condition B eve 7d = J/2, 1t 18 found that 

At = t/2R and hence D = BLAS /- Ano atom A (Pie lc) which does 
not lie in the immediate neishbourhood of the separation boundary, 
undergoes during the time Ar one excursion to tas left and one te 
the right with a probability of 1/2, However oon the plane X 

the excursion to the left during a small time interval “S ts occurs 
with the probability « = B4&t,/z while the excursron to the right / 


occurs with the probability y Brats where B, : ko, and = = 
b is the concentration of vacancies on the plane which is the 
s@paration boundary For simplicity 1t 18 assumed that the 


boundary contains only a single atomic plane having the same 
coordination numbers K and k as the remainder of the lattice 
An atom reaching the plane x) remains at rest during a time 


At, = T/(B + By ), which is détermined by the condition x + ¥ i, 
Ther time At i N times smaller than nN t and 
=-Ar/At, = + 6 ,/B)/2, The authors then <slerecmaine the path 


- the ae Sen er undergone the tranertion X32 x, toWards 
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As can be seen from Eq.(5), the presence of the boundary leads to a 
reduction in the diffusion and the appearance of additional sources 
whose density is g(t), Thus, the effect of the separation 
boundary as determined by this simplified analysis is in qualitative 
agreement with experimental data. For a quantitative description 
it is necessary to take into consideration the effect of a large 
number of successively distributed boundaries of blocks and 

grains. It is likely that the larger the number of boundaries 
intersected by thediffusins atom, the larger will be their total 
braking effect. Therefore, during a decrease in temperature when 
the depth of the diffusion penetration decreases, the braking on 
transverse boundaries weakens and becomes suppressed @s a result 

of acceleration of the diffusion on acount of loncitudinall: 
distributed boundaries. In the described experiments this 

occurred at about 700°C, A cessation of the braking effect in the 
range of high temperatures is attributed to a develomment of 
processes of relaxation in the structure, which led to a cessation 
of additional division boundaries in the specimens of the M-series 
In the work of some authors an increase of the averace diffusion 
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coefficient was observed with decreasing grain size Apparently 


in such a case the depth of the diffusion zone xs commensurate 

with the grain size and the acceleratin« effect of the longitudinal 
boundaries prevails over the decelerating effect of the transverse 
boundaries, There are 3 Livures, | table and © references: 

all Soviet, _: 


ASSOCIATION: Institut metallovedeniya i fiziki metallov 
TsNIIChHM (Institute of Metal Science and Physics 
of Metals TsNIIChM) 
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October 6, 1960 (after revision) 
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Effect of the interface on diffusion in polycrystals, Probl. 
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AUTH: Borisov, V. £., Golikoy Nawal» od Shoherbadingkly, G. V. 
TITLE: Statistical calculation of the self-diffusion coarficient,.in metals 


? 
PERIODICAL: Akadeniya nauk SSSR. Deklady. v. 149, no. 6, 1963, 1307-1310 


TEXT: The exalysis of experimental results on the tasis of tie formula of 
diffusion coefficients provided by the theory of absolute reaction rates does not make 
it possible to directly Bese ste the values of hier ee arate factor and 
activation energy with sone definite physical cheracteristics ofa substence. Thais 

is achieved by more detai sled aneglysis of aceivates:. giaes on tae basis of a sutteble 
model or a statistical caleuletion. Therefore, the authors deseribe a statistical 
examination of self-diffusion of atoms over the vacancies or vositions of penetration 
in pure metals or weak solutions. A formule for the equilibriwn concantretion of 
vacancies is presented. It is found that the coafficient of digfusica cver the 
vacancies does not explicitly depend on the characteristics of wacencies in equilibrinun 


state but is determined py the potential energy end normal frequancies of activated 
state. There ave 2 firures. 


ASSOCIATION: Institut netallovedentya i fiziki metallov paaiedpraae neuchno-= 
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AUTHOR: Borisov, V. T. (Moscow) ; Golikov, V. HM: (Moscow); i Dubin, G. N. (Hoseor) 
-Seeeeaara name 


TITLE: The determination of the diffusion coefficient in. suoys iin the presince 
of several phases i? 


SOURCE: AN SSSR. Izv. Metallurgiya i gornoye delo, no. ci; 1964, 1b 7-352 38 


MPIC TAGS: chromium diffusion, iron, chromizin multiphase medd.un , aittusiion 
coefficient, diffusion coating 3 } 


ARSTRACT: Despite the extensive information available on: ‘ithe aAifitusion ceatine ; 
of alloy surfaces with metals and metalicids, insufficient attuntiion has bee 
paid to the computation of the diffusion constant in thertlochemdcdl treatment:. 
ne The authors propose a method of determining the diffusioi. levef fick ent for the 
_ case in which a multiphase diffusion layer forms on the sirtece zgnes af the’ im- 
ae pregnated metal. For that purpose iron specimens containing 0. OF} C were chiron- 

m ized at 900, 1000, 1100, and 12000 for 3 and 6 hours (see'lig. 1 of the. Enclisure). 
The concentration "of Cr in each surface layer was determyjed by. syectral analysit. 
The authors arrived at the following equation preee the als fidion coef filet ent 
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Fig.l: Changes in the Cr concent | 
with Cr from a gaseous environment at 900 to 1200C for: ( 
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